Observations show that small-amplitude prominence oscillations are usually damped after a few periods. This phenomenon has been theoretically investigated in terms of non-ideal magnetoacoustic waves, non-adiabatic effects being the best candidates to explain the damping in the case of slow modes. We study the attenuation of non-adiabatic magnetoacoustic waves in a slab prominence embedded in the coronal medium. We assume an equilibrium configuration with a transverse magnetic field to the slab axis and investigate wave damping by thermal conduction and radiative losses. The magnetohydrodynamic equations are considered in their linearised form and terms representing thermal conduction, radiation and heating are included in the energy equation. The differential equations that govern linear slow and fast modes are numerically solved to obtain the complex oscillatory frequency and the corresponding eigenfunctions. We find that coronal thermal conduction and radiative losses from the prominence plasma reveal as the most relevant damping mechanisms. Both mechanisms govern together the attenuation of hybrid modes, whereas prominence radiation is responsible for the damping of internal modes and coronal conduction essentially dominates the attenuation of external modes. In addition, the energy transfer between the prominence and the corona caused by thermal conduction has a noticeable effect on the wave stability, radiative losses from the prominence plasma being of paramount importance for the thermal stability of fast modes. We conclude that slow modes are efficiently damped, with damping times compatible with observations. On the contrary, fast modes are less attenuated by non-adiabatic effects and their damping times are several orders of magnitude larger than those observed. The presence of the corona causes a decrease of the damping times with respect to those of an isolated prominence slab, but its effect is still insufficient to obtain damping times of the order of the period in the case of fast modes.
Introduction
gate the wave damping due to non-adiabatic mechanisms (radiative losses and 39 thermal conduction) in an equilibrium made of a prominence slab embedded 40 in a coronal medium, but now we consider a magnetic field transverse to the 41 slab axis. This configuration and that studied in Paper I correspond to limit 42 cases, since measurements with Zeeman and Hanle effects indicate that the 43 magnetic field lines are skewed to the long axis of prominences. On average, 44 the prominence axis and the magnetic field form an angle of about 20 deg.
45
Thus, the skewed case is relegated to a future investigation.
46
The equilibrium configuration assumed here was analysed in detail by Joarder & Roberts 47 (1992) and Oliver et al. (1993) in the case of ideal, adiabatic perturbations.
48
The main difference between both works is in the treatment of gravity. Joarder & Roberts In order to find the basic equations that govern non-adiabatic magnetoacoustic 90 waves we follow the same process as in Terradas et al. (2005) . We consider the 
94
where p, ρ and T are the gas pressure, density and temperature, respectively.
95
The quantity γ is the adiabatic ratio, here taken γ = 5/3. The non-ideal 96 terms in Eq.
(1) are explained in detail in Carbonell et al. (2004) . Thermal of the velocity perturbations, v x and v z , and the temperature perturbation, and magnetic field strength, respectively, and µ is the magnetic permittivity
137
(µ = 4π10 −7 in MKS units). Quantities ω T and ω ρ are defined as follows,
139
L ρ , L T being the partial derivatives of the heat-loss function with respect to 140 density and temperature, respectively,
Equations (2), (3) and (4) govern fast and slow magnetoacoustic waves to-143 gether with the thermal or condensation mode. In this work we do not study 144 the thermal wave since we pay our attention to the magnetoacoustic modes. walls, x = ±x c . In this work, we consider two different sets of boundary con- pute the oscillatory period, P , the damping time, τ D , and the ratio of both 188 quantities,
190
3 Results
191
Unless otherwise stated, the following equilibrium parameters are considered in for the other set of boundary conditions (Eq. (7)). 
226
It is worth to mention that the hybrid fast mode can be considered as an 
264
The behaviour of the mode coupling was previously described by Terradas et al.
265
(2001) in the cases that we call "weak" and "strong" couplings (compare our (7)).
Periods and damping times

276
The periods obtained here agree with those provided and commented by 
Equations (9) and (11) are still coupled and govern slow and thermal waves, only of importance for the hybrid slow mode, as we indicated in Sect. 3.1.
302
We see that the boundary condition T 
308
where k x is the wavenumber in the field direction and Λ is the modified sound 309 speed due to the presence of non-adiabatic effects, defined in Paper I as follows
311
The value of k x is fixed by the equilibrium geometry, but for simplicity we those numerically obtained and represented in Fig. 5 . In order to know which are the mechanisms responsible for the damping of know whether the omitted mechanism has a relevant effect on the attenuation.
335
Before undertaking this investigation, we need to know if both sets of boundary 
Hereω is introduced to simplify the notation, to explain why prominence radiation affects so much the external mode.
377
The equilibrium configuration assumed in the present work implies an addi- prominence radiation on the damping of the external slow mode, and also the 388 hybrid slow mode, is amplified by means of coronal thermal conduction.
389
Next we turn our attention to the fast modes. At first sight, the behaviour of 390 the fast modes when a specific mechanism is removed from the energy equation 
401
In addition, the results corresponding to hybrid and internal fast modes show between fast modes and external slow modes leads to "anomalous" couplings.
405
At these couplings, the value of ω I for the fast modes is pushed towards neg- Wave instabilities discussed in Sect. 3.4 require a more in-depth investigation.
412
According to Field (1965) , the criterion for the appearance of wave instabilities 413 is given by
415
where k x is the wavenumber in the field direction. Results of Carbonell et al. is increased in this way, it is still not enough to stabilise the perturbation.
437
This last discussion points out that prominence radiative losses are of paramount 438 importance to stabilise the disturbances. The efficiency of prominence radia-439 tion can be quantified by means of the radiation time-scale for the prominence 
442
Considering fixed equilibrium parameters, the value of τ r changes for different 443 optical thicknesses of the prominence material (see regimes listed in Table I 444 of Paper I). For Prominence (1) parameters (optically thin plasma), τ r ≈ First, we plot in Fig. 9 the ratio of the damping time to the period cor- values have been considered: 5000 K < T p < 15,000 K; 10 −11 kg m −3 < ρ p < 468 10 −10 kg m −3 ; 1 G < B 0 < 15 G; and 800,000 K < T c < 2,000,000 K.
469
At first sight, we notice that the attenuation of fast modes is much more On the other hand, we have studied the effect of considering a different heating 
Conclusions
519
In this paper we have studied the wave attenuation in a system representing a Finally, future studies should take into account the prominence fine structure 576 on the basis that small-amplitude oscillations are of local nature. Therefore,
577
the investigation of the damping of fibril oscillations should be the next step. 
